2004 03/31 11:49 FAX 03 3234 0316 ^^Wh^a/A^ -* G&B.P.L.C 



006356323 [fil£:,'/C:\WINDOW$\TEMP\OOG366323 cpc] 



US 6,3- 

1 

DIGITAL CAMERA WITH MOVEABLE 
IMAGE PICKUP DEVICE 

BACKGROUND OF THE INVENTION 

J . Field of Ihc Invention 

The presenl invention relates to a digit* J camera provided 
with an image pick-up device sucb as a CCD Tor converting 
an image of an object jdIo electric signals 

2 Description of ibe Related Art 

A digital camera (digital imaging camera) generally 
includes an image pick -up device such as a CCD (charge- 
coupled device) Tor converting an object image formed 
thereon through Ihc photographic lens of the camera into 
electric signals which are then converted into digital signals 
The digital signals arc generally stored in a recording 
medium such as a flash memory or a memory card in a 
predetermined formal 

In a conventional digital camera, it is difficult to reduce 
She thickness of the camera body because a bulky image 
pick-up device is positioned in the camera body behind 
photographic lens Even if the camera is designed to have a 
retractable photographic loos for the purpose of reducing the 
thickness of the camera body when lbu camera is not in use, 
it is still difficult to reduce ihc thickness because n sufficient 
space in which the photographic lens is to retract cannot be 
secured in front or the bulky image pick-up device within a 
thin camera body. 

SUMMARY OF THE INVENTION 

It is on objccl of the present invention to provide a digital 
camera having structure which makes It possible to design 
the camera body to be thin in the direction of the optical axis 
of the photographic lens of (he camera 

lb achieve the object mentioned above, according to an 
aspect of tbc present invention, there is provided a digital 
camera which includes: a photographic lens movable along 
an optical axis thereof between a ret rue led positiou and a 
photographing position in front of the retracted position; an 
image pick-up device on which an object imago is formed 
through the photographic lens, the image pick-up device 
being guided to be movable between a first position when: 
the image pick-up device is positioned in a photographic 
optical path of (be p holographic lens behind the photo- 
graphic lens and a second position where the image pick-up 
device is positioned oul of the photographic optical path; 
and a mechanism for moving the image pick-up device 
between Ihc fust position and the second position, wherein 
the moving mechanism moves the image pick-up device to 
the first position when ihc photographic kns is moved from 
the retracjed position to the photographing position, and 
wherein the raoviug mocnanem moves the image pick-up 
device to the second position when the photographic lens is 
moved from the photographing position to the retracted 
position 

Preferably, the image pick-up device is guided in a 
direction perpendicular to the optical axis 

Preferably, tho moving mechanism moves tbc image 
pick-up device from tbc first position to (be second position 
before the photographic lens reaches ihc retracted position 

According to another aspect of the present invention, 
there is provided a digital camera having o retractable 
photographic lens Tbc digit ul camera includes: an image 
pick«up device on which ao object image is focused through 
the photographic lens; and a mechanism for positioning the 
image pick-up device io a photographic optical path of tbc 
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photographic lens behind the photographic lens when a 
powor switch of the digital camera is turned ON, and for 
positioning tbc image pick-up device out of the photo- 
' graphic optical path when the power switch Is turned OFF 
5 The present dciulusure rubles to subject mailer contained 
in Japanese Patent Application No. 09-155144 (filed on Jun 
12, 1D07) which is expressly incorporated herein by refer- 
coce in its entirety 

io BRIEF DESCRIPTION OF THE DRAWINGS 

The present iovoodon will be described below io detail 
with reference to Ihc accompanying drawings in which: 

FIGS 1A, IB and 1C are schematic sectional views of a 
j S photographic optical system and an image pick-up unit in 
different positions, showing a fundamental structure or a 
digital camera to which the present invention is applied; 

FIG 2 is a perspective view of fundamental cements of a 
first embodiment of the digital camera to which the present 
20 invention is applied; 

FIG 3 is a plan viuw of a cam groove formed on a cam 
ring shown in FIG . 2; 

FIG 4 is a perspective view of fundamental elements of 
a second embodiment of d« digital camera Io which the 
25 present invention is applied; and 

FIG 5 is a plan view of a cam slot formed on u cam plate 
shown in FIG 4. 

DETAILED DESCRIPTION OF THE 
JD PREFERRED EMBODIMENTS 

FIGS 1A, IB and 1C sbow a fundamental structure of a 
digital camera to which the present invention is applied. The 
camera is provided with a zoom lens XI consisting of two 

3S lens groups, i e , o front lens groap LI and a rear luns group 
L2. The front and rear lens groups LI and L2 are moved 
along an optical axis O of the zoom lens U while varying the 
distance therebetween to effect zooming ond focusing 
The camera is provided with an image pick-up unit 

40 (image pick-up device) 21 The image pick-up unit 21 is 
provided with a base plate 25 io which a CCD 24 is fixed. 
A set of Wtcrs 23 including a low-pass filler and bq infrared 
filter are secured to Ihc CCD 24 between the rear lees group 
12 and the CCD 24. The base plalc 25 is guided in a 

45 direction perpendicular 10 the optical axis O to be selectively 
movable between a first position where ibe CCD 24 is 
positioned behind the rear km group L2 (see FIG. LAdt IB) 
and a second position where tbc CCD 24 is positioned out 

. of Ihc photographic optical path of the zoom Ions 11 (see 

50 FIG. 1C) The base plate 25 is moved between (he Arst and 
second positions by a drive mechanism (not shown in any of 
FIGS. 1A, IB and IC) In each of FIGS 1A, IB and 1C 
reference numeral 13 designates an inner surface of a wall 
(e g , a back wall) of a camera body of the camera 

55 FIG LA shows the zoom leos U and the image pick-up 
mm 21 in a photo-ready condition wilb the power switch of 
the camera turned ON. FIG IB shows the zoom lens U and 
(he image pick-up unit 21 In a non-p holograph able condition 
with the zoom lens 11 retracted and with ihc image pick-up 

60 unit 21 still positioned behind the rear lens group L2 FIG 
1C shows thc-zoom lens U and ibe image pick-op unit 21 
in n non-pbotographablc condition with the zoom lens U 
retracted and wilh the image pick-up tinil 21 positioned oul 
of the photographic optical path of the zoom lens 11 Io ihc 

65 pholo-rcady condition shown in FIG LA, the front and rear 
lens groups LI aod L2 arc each ndvonccd fbrwardly with ibe 
rear lens group L2 being sufficiently apart from the image 
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pick-op unit 21, and the front and rear lens groups U and l*he image pick-up unit 21 is secured lo a support pi arc 41 

12 are adjusted by a focusing device (not shown) lo form a hoving a leg portion 42 The leg portion 42 is pivoted about 

sharp object image on the light receiving surface of the CCD a shaft 43 which extends in parallel to the optica] axis O The 

24 The camera is provided therein with an image processing shaft 43 is fixed lo the camera body (not shnwn in FIG . 2) 

circuit (odi shown) The electric image signals output from . 5 y\ tension spring 46 extends between the support plate 41 

the CCD 24 are transmitted lo the image processing circuit nDt j o pic 45 wbich is fixed lo the camera body The spring 

via a cable (not shown) to be converted by the image 45 urges, the plate 41 in one direction around the shall 43 

processing circuit into digital data in a predetermined for- (clockwise direction as viewed in FIG 2) Tbc urged plate 

mat The digital doia is stored io a recording medium such 41 is stopped by n locating pin 47 fixed ro the camera body 

as a Dash memory or a memory card, or is output from the 50 Xo position the imngc pick-up unit 21 in the photographing 

camera posiliuo. When the image pick-up unit 21 is in this position. 

When the power switch is turned off, the Irani and rear an object image is formed on the Jighl receiving surface of 

lens groups LI and 12 arc retracted to respective rearmost the image pick-up unit 21 through the zoom lens 11. The 

positions (retracted poailions) and 31 Ibe same lime Ihc image pick-up unit 21. is moved out of the photographic 

image pick-up device 21 is moved out of the photographic H optical path including the optical axis O when the support 

optical path of the room lens 11 , as shown in FIG 1C. In the plate 41 is rotated about the shaft 43 counicrclockwise as 

case where Ibe zoom lens 11 is retracted wilb I he image viewed in FIG 2 against ibe spring force of the spring 46 

pick-up device 21 still positioned behind ibe rear lens group X link bar 51 is positioned nearby (be lens barrel 31 A 

12 in (he photographic optical path uf the zoom lens 11, the central portion of the link bar 51 is pivoted aboul a. shaft 52 

rear Ions group L2 cannot be moved back beyond the 30 extending perpendicularly to the optical axis O. Toe shaft 52 

poaitiou of the from end of the image pick-up device 21. - a secured to the camera body Tbc link bar 51 is provided 

namely, the rear lens group 12 cannot retreat 10 a position at the front end thereof with a follower pin 53 Tbc lens 

where it contacts the filter set 23. FIG IB shows a stale barrel 31 is provided wilh a cam groove 33 in which tbc 

where the rmnl and rear lens groups t. f and L2 arc retracted follower pin 53 b fitted, The other end 48 of the link bar 51 

with Ihc image pick-up device 21 remained 10 be positioned 25 u bunt lo have un engaging portion 54 which is engaged wilh 

behind the rear lens group L2 In Ihc state shown in F[G. IB, an Uppcr cdg t of the leg portion 42 of the support plalc 41 . 

"A" designates a distune* between Ibe front cod of the front When Ibe link bar 51 routes clockwise as viewed in FIG 2, 

lens group LI and tbc back surface of the base plate 25 lo m e support plate 41 is rotated counterclockwise aboul the 

FIG IB "C designates the thickness of tbc image pick-up fiD afl 43 by tbc rotational movement of the link bar 51 10 be 

unit 21 The thickness C is approximately 7 10 8 mm. 30 positioned in a rclraclcd position (shown by two-dot chain 

In the digital camera to which the present invention is line in FIG. 2) against tbc spring force of the spring 46 

applied, the image pick-up unit 21, which includes Ihc CCD FIG 3 shows the contour Df die cam groove 33 Tbc cam 

24, is muvud out of Ibe photographic optical path of the groove 33 includes a zooming section between T and W 

zoom *uns 11 in the direction perpendicular to the optical which extends In parallel with ibe optical axis 0. The lens 

axis O when the zoom lens 11 is retracted, which makes it 5 barrel 31 is moved linearly, without rotating about tbc 

possfclc to farther retract the room lens 11 in Ibe camera optical axis O When ibe lens borro!31 is moved linearly to 

body Therefore, ii is possible to relract the zoom lens 11 lo effect rooming, the follower pin 53 is fitted in the cam 

a position where the rear end of the rear lens group 12 groove 33 within the zooming section between T and W 

almost contacts the inner surface 13 of tbe camera body maintains ihc link bar 51 in the position (shown by 

•Itiat is, if the image pick-up unit 21 is moved Off the w solid lines in RO 2) where the bar 51 docs not iuro tbc 

photographic optical path, the zoom lens 11 can further support plalc 41 from its photographing position lo retracted 

relre al by a length corresponding 10 thickness C of the image position. The cam groove 33 also includes a retracting 

pick-up unit 21 It is therefore possible 10 thin the camera section between VV and S which extends inclined lo the 

body by thickness C (see FIG 1C) il is .otherwise possible optical axis O and the zooming section between T and W 

lo lengthen 0 lens barrel for supporting 1nc zoom lens 11 by 45 wucn the lens barrel 31 is retracted upon the power switch 

thickness C which makes it possible to provide tbc camera being turned OFF, the cam pin 53 moves from tbe zooming 

body wilb a zoom lens having a longer foca] longib or a section between T and W to the end 33n of the retracting 

higher zoom ratio section between W and S, which turns tbc link bar 51 to ibe 

The image pick-up unit 21 may be moved into and out of SQ retracted position ahowo by two-dol chain lines in FIG. 2 

Ibe photographic optical path by any drive mechanism y:\Q 4 shows fundameotal elements of a second crobodi^ 

The zoom lens 11 and the image pick-up unit 21 may be mem of the digital camera lo which die present invention is 

moved by a common motive power source or by different applied The digital camera is provided wilh a motor-driven 

motive power sources zoom lens, the basic structure of which is dtsdo&ecf in, e g , 

FIG 2 shows fundamental elements of a first embodiment ss Japanese Laid-Opun Patent Publication 62-2H5632. The 

of the digital camera lo which the present invention is camera is provided wilh a zoom lens barrel block 101, a 

applied This first embodiment is characterized io that tbc under and strobe block U2 T a distance measuring device, 

image pick-up unit 21 is insor led into and taken out of the and a zoom motor 116 The distance measuring device 

pornographic optical path by the linear movement nf a includes a set of light emitter and receiver 113 Those 

movabJe lens barrel 31 Tbe image pick-up unil 21 is in the <so components 101 t 112, 113 and 116 arc supported by or 

photographic optical path behind the zoom Jens 11 as shown mounted on the camera body 

by solid lines in FIG 2 wben tho lens barrel 31 is positioned Tbc barrel block 101 is provided with a cam ring 102, 0 

in an advanced position (photographing ' position) The front barrel 103 and a rear barrel 104. Each of the barrels 103 

image pick-up unit 21 is moved out of tbc photographic and 104 is filled io the cam ring 102 and is moved Corwardly 

optical path behind ihc zoom leas 11 as shown by Iwo-dol 65 and roarwardly by the rotation of the cam ring 102 The 

chain lines in FIG 2 when Iho lens barrel 31 reheats inio the barrels 103 and 104 support front and rear Uns groups LI 

camera body and L2 (nol shown in FIG 4) thereuisidc, respectively Each 
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barrel can be moved be! ween a retracted position and a closes! to the barrel block 101 When the zoom Jens II is 

photographing position Each barrel is moved within a positioned within I he photographing range, I bat is, within 

zooming range including the photographing position as the Ibe rooming range, the cam plate 123 is away from tbc barrel 

cam ring 102 folates block 101. This second etnbodlrncnl is characterized in thai 

IT* finder und strobe block 112 is provided with .'new * ! ho ima *< p5 *^ h U0 "?I * T^^^t^S^S^at 

Under 118 and a strobe 119. in accordance with the variation ^J^^ U3 ^ * 

in the focal lcnglh,or the zoom lens II, the tinder UB ^ c^ l00/ 0 r cadi of ibe first and second cam slobs 125 

changes us magnificaUon and field of v,ew while the strobe . fe deMtgdwd w assndalbn wi lb Ok rotational 

119 changes its aocle of dluminat«>n fan (anftulai ^ ^ of ^ ^ rS||ft 1D2 Namttlv , lhc 

The cam ring 102 is provided on an outer periphery contour of each cam slot is determined such thai points T.W 

thereof with a sector gear 105 which extends along ibe and s 0 F oaC h cam slot correspond to a iclcprwto-cxtremily 

circamfercncc of the cam ring 102 The sector gear IDS angular position A f a widc-aDglc-cxircmUy aogular position 

meshes with a drive pinion 107 whicb is fixed to the drive D aBt] , retracted angular position C of the cam ring 102, 

shaft of the zoom motor 116. The acctor gear 105 also respcclivciy The section of each cam slot bet wee □ tbc points 

meshes with a driven pinion 120 which is fixed to ihc front Tand W is determined to correspond to the angle of rotation 

end of a shaft 121 which extends in parallel to the optical of (uc cam riDg i<>2 between the angular positions A aod B. 

axis O Tbe shaft 121 is provided at the rear end thereof with L focwisc, tbc section of each cam slot between the points W 

a erst gear 122* Tnis first gear 122a roesbes with a second amj s js determined lo correspond lo the angle of rotation of 

gear 122* which meshes with a rack 123* formed on a cam lbc Cam rinfi 102 between the angular positions B aod C The 

plate 123 The first and second gears 122a and 122n con- " u xcXioDS between the points T and W of the lirst and second 

slimtc a reduction gear train 122 for transmitting rotation of CUB1 a i ols j25 aiic | 127 are each inclined relative to the 

the cam ring 102 to the rack 123/r while lowering die output direction of movement of the cam plate 123 so as to vary the 

speed Accordingly, the rotation of die cam ring 102 is magnification of the finder UB and the angle of illumination 

transmitted to the cam plum 123 through the sector gear 105, 0 f the strobe 119, respectively, in accordance with the 

the driven pinion 120, ibe shaft 121, the reduction guar train " variation of the focal length of the room lens 11 The 

U2 and the rack 123rt. The rotational position (angular fctraciiog sections between tbc points W and S of tbe first 

position) of the ring 102 is delected through a code plate 130 QOd qam ^ us and 127 are each parallel with the 

secured to the outer periphery of the ring 102 ood- conductive direelioo of movement of tbe cam plate 123, so that neither 

brushes 131 slidabty contacting the code plate 130. ^ (nc magnification of Ihc finder 118 nor the onglc of ilhimi- 

Tbc cam plate 123 is guided horizontally in a direction nation of the strobe 119 varies as long as the follower pins 

perpendicular to the optical axis 0 of the zoom Ions The arj d 119*7 move within the sections between W and S 

cam plate 123 \s provided along a rear cod thereof with a of the cam slots 125 and 127, respectively. Rotation of the 

downwardly extending bent portion 123o The aforerocn- cam ring 102 between its angular positions B and C which 

tioncd rack 123n» whicb meshes with the second gear 122o, J$ respectively correspond lo Ibe points W and S, causes the 

is formed on tbc bottom cod of the bent portion 1236 image pick-up unit 21 to move between tbe photographing 

therealong. The cam plate 123 is provided with a first cam position (shown by solid lines io TIC 4) and the retracted 

slot 125 for varying the magnification of the flodor 118 and position (shown by two-dot chain linos in RO 4) 

a second cam slot 127 for varying the angle of illumination j no p lc k-up unit 21 is secured to a support plate 61 

of the strobe HP *o which lies in a plane perpendicular to the optical axis O of 

The finder optical system of Ihc finder 118 consists of the zoom lens 11. The support plate 61 is provided with an 

three lens groups, i c , a fixed object lens group L3, a fixed [.^shaped leg portion 62 An end of the leg portion 62 is bent 

eyepiece lens group IA aod a movable lens group L5 rearwards and further bent upwards to form a crank portion 

positioDod between the object lens group L3 and the eye- 62a having an L-shapc cross section The crank portion 62rr 

piece lens group IA. The magnification of the finder 118 A$ is pivoted about a shaft 63 which extends in parallel with tbc 

varies by moving the movable lens group L5 along the optica] axisO Tbe shaft 63 is fixed to the camera body (not 

optical axis of the TtDder 116 The movable lens group L5 is shown) 

provided with a follower pm lion which is filled in the firsl A lCDSIon sprinE 66 cxtcods between the support plate 61 

cam slot 125. The movable lens group L3 is moved id vary an d a pin 65 which is fixed to the camera body Tbe support 

Uic magnification of the finder 118 such that Ihc field of view M p i alc 61 is urged in one direction by the spring 66 and 

of ihc finder 118 is coincident with the size of a picture stopped by a locating pin 67 fixed to the camera body to 

which is varied due lo the variation of the focal length of the . position the image pick-up unit 21 in the photographing 

zoom lens in the barrel block 101 position. When the image pick-up unit 21 is in tbc photo- 

As the focal length of the zoom lens becomes longer, the graphing position, an object image is formed on the light 

strobe 119 narrows the anglo of illumination For a close 55 receiving surface of the image pick-unll 21 through the 

shot, the strobe U9 widens the angle of illumroalion, zoom lens 11 The support plalc 61 can be rotated about the 

reducing the iHurrunence level on an object which is lo be shaft 63 against the spring fnrcc of tbc spring 66 to move tbe 

photographed Tor this, tbc strobe 119 i* provided with a Image pick-up unit 21 out of the photographic optical pain 

fixed Presnel loos L6 and a refieaor 129 which holds a including the optical axis O 

xenon lamp (nol shown) The reflector 129 is provided with 60 ^ bent portion 123* of the cam plate 123. which is 

a follower pin 129/J which is fitted in. lbc second cam slol 127 provided with Ihc rack 123a, is provided el one end- thereof 

so as to be driven lo move along its optical axis by Ihc ctascr to tbc image pick-up unit 21 with a pusher 123c, 

movement of the cam plalc 123. whic |, ^ r om ,„j ^ an extension of the bent portion 123o 

The turning of tlje cam ring 102 causes the cam plate 123 Rotation of the zoom motor 116 in the direction to retract the 

to move right and reft. When the zoom lens 11 is retracted, 65 Zoom lens 11 causes the earn plate 123 to move toward the 

>c, when Ibe front and rear barrel* 103 and 104 arc retracted position (to iho laTt as viewed in RO 4), which 

retracted, the cam plalc 123 is positioned in its posilion causes the lip of Uic pusher 123c contact and pushes the 



